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Introduction

15
To advance understanding of global change impacts on the natural world requires an increased 16 focus on the changes that occur to the web of biotic interactions that underpin the functions of 17 populations, communities and ecosystems [1, 2] . Many flowering plant species have a facultative or 18 obligate dependence on insect pollination for reproductive success and ultimately population 19 persistence [3] . Furthermore, insect pollination provides an ecosystem service by increasing or 20 stabilizing yields and quality of many fruit, vegetable, oil, seed and nut crops [4, 5] , which 21 contribute essential variety and nutrients to human diets [6] . Insect pollinators and the pollination 22 services they deliver face multiple, potentially interacting threats from climate change, pests and 23 pathogens, alien invasive species, and land-use change and intensification [7] [8] [9] . Moreover, there is 24 accumulating evidence that pollinator declines, range contractions and community homogenisation 25 have indeed occurred [10] [11] [12] [13] [14] [15] . Land-use change and intensification alter the landscape extent and 26 quality of semi-natural habitats that provide the key forage and nesting resources supporting insect 27 pollinators and the pollination service they provide [16] [17] [18] [19] [20] . This opinion paper outlines the impact 28 of anthropogenic landscape alteration and habitat modification on pollinators and plant mating 29 systems and the implications for plant population persistence and community dynamics.
30
Landscape alteration
31
Pollinators rely on semi-natural habitat for a diversity of food sources and breeding sites [21, 22] .
32
Land-use change and agricultural intensification has reduced the amount of such semi-natural 33 habitat and simplified landscape structure [23] , and is one of many factors [7] linked to historic and 34 continuing losses of wild pollinator biodiversity [10] [11] [12] [13] [14] 24] . Forest fragmentation can lead to 35 declines in flower visitation by native pollinator species [25, 26] and the evenness of European wild 36 bee and butterfly communities was decreased by loss of habitat area [27] . A recent analysis revealed 37 that fragmentation of forested landscapes over the long-term resulted in degraded plant-pollinator 38 networks and substantial levels of pollinator extinction [24] . Extensive habitat loss and 39 4 fragmentation can isolate populations and reduce their persistence by erecting barriers to gene flow, 40 reducing gene diversity and leading to low effective population sizes [28, 29] [39, 43, 44] , but the precise outcome likely depends on the habitat type, the 88 land management intensity and the pool of taxa and traits in the community [33, 34] . Insect pollinators face multiple, potentially interacting threats [7] [8] [9] loss [52, 53] . However, greater specialisation of plant-pollinator interactions or networks increases 117 vulnerability to perturbation and extinction [10, 24, 33, 35] 
133
Outcrossing plant species often carry high loads of potentially deleterious recessive alleles [57] .
134
Hence modification of plant mating systems by environmental changes (Fig.1) has the potential to 135 elevate the risk of inbreeding depression, affecting plant fitness negatively and potentially driving 136 population evolutionary change [57, 59, 60] . Anthropogenic modification of landscape or habitat 137 structure will drive changes in the densities or dispersion of conspecific plants that change 138 pollinator-mediated connectivity within a plant population (Fig.1) visitation by native pollinator species [25, 63] . This can potentially lead to disrupted mating 145 systems, altered phenotypes and reduced plant fitness (Fig.1) food web [60, 68, 69] (Fig.1) [39, 59, 60, 62] lead to similar alteration of multi-trophic interactions has yet to be tested (Fig.1) (Fig.1) . We should also assess multifactorial impacts (e.g. landscape modification, alien 178 species, disease) on pollinator networks and plant reproduction (Fig.1) and compare species 179 persistence along gradients of habitat degradation. As plants underpin food-webs in most 180 ecosystems, a particular challenge is to investigate the consequences of human-induced changes to 181 pollination for the multitrophic interactions connecting plants and consumers (Fig.1) 
